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(57)Abstract: 

PROBLEM TO BE SOLVED: To form a nozzle of desired shape easily and 
inexpensively by piecing a nozzle plate with a funneHike punch having a 
conically pointed thin diameter part to make a hole in the nozzle plate and 
then grinding the projecting part of the nozzle plate on the ink ejecting 
side to make a hole before finishing the nozzle. 

SOLUTION: A nozzle plate 1 made of stainless material, or the like, is 
pieced with a funnel-like punch 2 having a conical projecting part 22 at 
the forward end of a thin diameter part 21. The part 1 1 of the nozzle plate 
1 projecting to the ink ejecting side is received in the hole 31 of a die 3. 
Up/down motion of the punch 2 is regulated by the guide hole 41 in a pin 
holder 4. Subsequently, the projecting part 1 1 of the nozzle plate 1 on the 
ink ejecting side is ground to make a hole before finishing the nozzle. A 
hole part 52 having a taper corresponding to the tapered part 23 of the 
punch 2 and a thin hole part 51 corresponding to the thin diameter part 21 
are then formed on the nozzle plate 1 . Since the nozzle plate 1 is not 
punched, punching can be carried out easily and accurately. 
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Japan Patent Office Is not responsible for any 
damages caused by the use of this translation. 

L This document has been translated by computer.So the translation may not reflect the original precisely. 
2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] a nozzle plate — the nose of cam of a funnel shape-like thin diameter section — the shape of a drill — a 
protrusion — the bottom — punch — poking — the interior of a nozzle plate — a hole — the formation method of the 
nozzle for ink-jet heads characterized by grinding the nozzle plate lobe of an ink discharge side, and making and 
finishing a hole after forming a configuration 

[Claim 2] The formation method of the nozzle for ink-jet heads according to claim 1 characterized by opening a hole at 
a lap process and finishing at the polish process using the abrasive material of 1 micrometer or less of mean particle 
diameters. 

[Claim 3] The formation method of the nozzle for ink-jet heads characterized by repeating successively raising the 
aforementioned presser-foot member subsequently with punch, moving the nozzle plate laid in the aforementioned die, 
and setting up a nozzle location after pressing down the nozzle plate laid in the die, fixing by descent of a member and 
poking to one or more punch, and forming two or more nozzles. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] the hole of a request by the method with a simple this invention — it is 
related with the formation method of the nozzle for ink-jet heads which can form the nozzle which has a configuration 
[0002] 

[Description of the Prior Art] A meniscus is stabilized and the nozzle formed in a nozzle plate is usually carrying out 
the funnel type configuration from a viewpoint which attenuates a pressure wave so that the passage which is open for 
free passage to an ink pressurized room is covered by the nozzle plate with the head for ink jet printers, and ink may be 
stabilized and may be breathed out in the direction of an axis of a nozzle in what was constituted so that ink might be 
made to breathe out from the nozzle which carried out opening to the portion of ink passage. As the formation method 
of such a nozzle, to JP,56-39972,B When a hole is first made in a nozzle formation position and the angle at a nose of 
cam carries out hammering of this hole using punch with the angle at a nose of cam small one by one from big punch 
The punch with which carrying out work hardening, carrying out grinding to the last, and forming by carrying out 
pressurization deformation of the side attachment wall of a hole has the configuration which balances in the shape of 
[ of a nozzle ] a funnel shape in JP,5-229127,A, Although forming by making a slightly larger hole than the thin 
diameter section at the nose of cam of punch penetrate punch to a nozzle plate combining the die which prepared the 
chamfer is indicated, respectively It is difficult to form the nozzle for ink-jet heads which carries out the continuation 
regurgitation of the ink drop of a several lOpico liter to a nozzle plate with a thickness of about 100 micrometers by the 
former method, if precision of a position is not strictly controlled by the latter, a nozzle pin breaks, and it is difficult for 
production. 

[0003] the hole with which a perfect circle cannot make this technology easily although forming a nozzle with laser 
processing in recent years is also performed — there are difficulties, like it is difficult to process it in the shape of 
[ which a barricade generates on the outskirts ] a funnel shape, and what is depended on machining occupies the 
mainstream 
[0004] 

[Problem(s) to be Solved by the Invention] however, the detailed hole several 100 micrometers or less of the diameter 
of whose of the nozzle of an ink-jet head are usually about 50-15 micrometers ~ it is — and — each — since there was a 
severe request that the path of a hole is the same and that there must not be a barricade and no notching in keeping the 
discharge direction of liquid constant at a nozzle outlet, the conventional machining is difficult to work and the 
machine and the technology for processing had been accompanied by the difficulty that cost is high, with 
[0005] this invention is made in view of the above-mentioned situation, and it is the usual machine precision, and the 
purpose can form the nozzle of a desired configuration and is to offer the formation method of the ink-jet head nozzle 
in which cost reduction is possible. 
[0006] 

[Means for Solving the Problem] The above-mentioned purpose of this invention is poked to the punch to which the 
nose of cam of a funnel shape-like thin diameter section projected the ** nozzle plate in the shape of a drill, the interior 
of a nozzle plate — a hole — the formation method of the nozzle for ink-jet heads which grinds the nozzle plate lobe of 
an ink discharge side, and makes and finishes a hole after forming a configuration — A hole is made at a lap process 
and it finishes at the polish process using the abrasive material of 1 micrometer or less of mean particle diameters, And 
press down the nozzle plate laid in the ** die, and it fixes by descent of a member. After poking to one or more punch, 
subsequently the aforementioned presser-foot member is raised with punch, and it is attained more by the formation 
method of the nozzle for ink-jet heads which repeats successively moving the nozzle plate laid in the aforementioned 
die, and setting up a nozzle location, and forms two or more nozzles. 
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[0007] 

[Embodiments of the Invention] Hereafter, the gestalt of operation of this invention is explained based on drawing. 
{0008] Drawing 1 explains the formation method of the nozzle concerning a claim 1 . Although especially a material is 
not limited, in drawing 1 (a), 1, for example The nozzle plate of stainless steel material, The shape of a cone to which 2 
has the drill-like lobe 22, for example, about 120-degree inclination, at the nose of cam of a thin diameter section 21, 
The die which has the hole 3 1 which receives the lobe 1 1 of the nozzle plate which projects to an ink discharge side 
when the punch of the shape of a funnel shape which ****, and 3 are poked to punch, the guide whose 4 regulates 
vertical movement of punch — it is the electrode holder of the pin by which the punch which has a hole 41 is formed, 
and this drawing shows in model the state where it poked to punch The fringe-like stage is formed in the upper limit of 
a pin (not shown), it becomes a stopper when poking to punch, and punch stops at the position which does not 
penetrate a nozzle plate. 

[0009] Three to 4 times of a nozzle aperture are suitable for the path of the hole 3 1 of a die 3. Moreover, the method of 
it carrying out punching, using soft flat-surface material, such as brass, as a die, and leaving a lobe 1 1 to flat-surface 
material is sufficient as a die. You may give processing which gets used to the lobe configuration when carrying out 
punching of the nozzle plate. When performing punching continuously, in order to miss the aforementioned lobe 11, 
you may form the recess of a slot etc. in the move direction of a nozzle plate. 

[0010] the hole of the nozzle which carried out the grinding of the nozzle plate lobe 1 1 of an ink discharge side, and 
made, finished and formed the hole after poking drawin g 1 (b) to the aforementioned punch — a configuration is shown 
and it consists of a pore 52 which has a taper corresponding to the taper section 23 of punch, and the pore section 51 
corresponding to a thin diameter section 21 Using concrete for example, equipment like a flat-surface lapping machine, 
a hole is made at the lap process polished by the abrasive material of 2 micrometers or more of mean particle 
diameters, and a remaining [ around a hole ] barricade is removed and finished at the polish process using the abrasive 
material of 1 micrometer or less of mean particle diameters. 

[001 1] According to the nozzle formation method of this this invention, since a nozzle plate is not pierced, continuous 
punching to an exact nozzle location is easy, and there is an advantage that the life of a punch pin is long. 
[0012] In addition, as for the punch of the configuration concerning this invention, manufacturing by the grinding 
process is practical. 

[0013] Drawing^ is the model view of one example of the equipment for enforcing the formation method of the nozzle 
concerning a claim 3. In drawing 2 (a), it presses down, and a screw stop is carried out to a die 3, and it is constituted 
like a cantilever, and in this cantilever, the pin electrode holder 4 carries out alignment of the member 6 to a die, and it 
is fixed. Moreover, a cantilever edge is constituted so that it may fluctuate by the air cylinder (not shown) etc., and the 
height of the pin electrode holder 4 is adjusted so that fixation and release of a nozzle plate can be performed. When a 
nozzle plate 1 is laid, the cantilever which supports the pin electrode holder 4 and a pin 20 descends, and a nozzle plate 
is fixed, the pin 20 which supported the pin 20 with the spring 7 prepared on the flange 42 of a pin electrode holder and 
by which it added, and was held by the member 8, and punch was formed — a guide — it is in a hole 41 and punching of 
the nozzle plate is carried out by poking by the hammer 9 If a hammer 9 goes up, a pin will return by extension of a 
spring. A cantilever edge is raised by the air cylinder, the aforementioned presser-foot member is raised, and a nozzle 
plate is released. As shown in the plan of drawing 2 (b), the aforementioned nozzle plate is moved in the direction of 
an arrow by the X-Y stage, a nozzle location is set up, and the following punching is performed by the same procedure. 
What is necessary is to add a setup of the amount of placing of punch (depth), and for a member just to perform it. 
[0014] In this invention, it is most desirable in formation of the nozzle concerning a claim 3 to adopt the method 
concerning a claim 1 . 
[0015] 

[Effect of the Invention] According to the formation method of the nozzle of this invention, it is a funnel shape-like, 
and the nozzle for ink-jet heads which has the ink projection mouth of a perfect circle without a barricade can be 
formed that it is simple and certainly, therefore a cost cut is easy. 
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